Introduction
Nanodot-type floating gate memories have attracted much attention due to their high reliability and low operation voltage. Our group has developed the fabrication of the nanodot-type floating gate memory by utilizing ferritin. We achieved the high-density nanodot array with 8.0 × 10 11 cm -2 by utilizing ferritin. However, higher adsorption density of nanodots than 10 12 cm -2 is required for future memory devices. To realize high-density nanodot array with over 10 12 cm -2
, we have investigated three dimensional floating gate memory with multi-layered nanodot array formed by
Bio-Layer-By-Layer (Bio-LBL). In this study, we demonstrate the C-V characteristic of the floating-gate MOS capacitor with multi-layered BND array formed by Bio-LBL.
Experimental
We used p-type Si (100) Figure 8 show the C-V characteristic and memory windows of the MOS capacitor with multi-layered Ni-BND, respectively. The C-V characteristics with large hysteresis were also observed. In addition, the memory window increased with increasing stacked Ni-BND arrays. The memory window of MOS capacitor with Ni-BND array is larger than that of Fe-BND array, as shown in Fig. 9 . The work function of Ni is 5.2 eV and deeper than that of Fe, 4.5 eV, as shown in Fig.10 . Therefore, it is difficult for electrons to escape from Ni nanodot and large amount of electrons were confined to BND and large memory window was observed.
We fabricated the floating-gate MOS capacitor with multi-layered nanodot array by utilizing Bio-LBL for the first time. The memory window of the MOS capacitor increased in proportion to the density of TBF adsorbed on tunnel oxide. The technique is promising for the fabrication of high-performance nanodot-type floating gate memory at low temperature.
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